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(54) ULTRASONIC IMAGE PROCESSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely detect the 
boundary of an intended tissue in ultrasonic image 
processing by setting learning windows on a plurality of 
mutually different texture areas, and setting a reference 
for calculating similarity from the distribution of texture 
characteristic quantities of the learning window within a 
characteristic space. 

SOLUTION: A probe control part 1 1 drives an ultrasonic 
probe 1 so as to perform the three-dimensional scanning 
of a subject. On the other hand, an ultrasonic 
observation device 1 2 successively forms a plurality of 
continued ultrasonic tomographic images from the echo 
signal of the subject, and successively outputs them to a 
tomographic image monitor 1 3 and a textural property 
diagnostic device 14. A learning window for gaining 
learning data of texture area is set on the ultrasonic 
tomographic image, and a texture characteristic quantity 
is calculated as learning data from the learning window. 
Further, a judgment window is moved on the ultrasonic 

tomographic image and successively set. In this case, learning windows are set on a plurality, of 
different texture areas. The reference for calculating similarity is set by the distribution of 
texture characteristic quantities within the characteristic space. 
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s/c, muA, muB. mmctmm$titcm 

0. Piffiff-^^eSilifSa 1 , ii^Wilnssa 2. ^^riii 
- 1 9 ©fpffl«mrai©ji 9 r * e. c © J: ^ tc L/ so 
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-c. mum9(cm-rj:'yicmmA, mmB. mmct 
e. 

[007 2] ;^{Ci1-g|5ietf.J^g4 7 <Dmfic-:>i^xmm 

[0 07 3] ^fSPIBff «gtlIWlHl8S4 7 t"- ^^tU^ 
^-T^f^-f' ?:fi7T^-r.2)F*9g©i#«:B. K 
JllSA;'3ffi^- E , 3®{HSiS«A^JJS^ F J: ») A:t) =S:if 

c \ X- 5 > i^Eiss 2 5 xm^xtui^: 3 n^fciii^.T es» 
:^ca^He[iiie^*>'^- Kf'-^x^i^ai 7. Ttas^f^-^x 
1 7 . ytmfs.r' -f X i'^a 1 8 icB. 10 0 tjc©ji.^-r 

[0074] -ys. T'-^'mmni}^" 3 ;^7CD - K 7^ 
-af %Jgin-r€>rtS©<!;#CC«. i1-g|5IBtej?g*lJfflIllI 

S§4 7«. >'^- Kf"^ Xi^^g 1 7. TtMrnf^-^Xi'^ 

g 1 8 ccf ete 3 n/citiig-r i.a&©®#S2iBrS» t . -e- 

ft#*s" 3:^X7CP- K7=-f •• >&fg^^2.l^l?©<i:^rtc 
«. H 1 7 ^^g4 6 «A:'3*A:^S^ 

tSMgili««^iii^fPfiSllSS2 8{i:tB;»3 3n.5, fl? 
Wiii^('Pfi£ll882 8«. ffiWj^»rll^©A;^A5^S^t5fr' 

f'PfS-r-So C©f^KM<, D/A^gS!S3 0. |H]«(t^ 

^11883 1 . mtmmm^z 2 . fswaifl^*-^ 1 9 
©{'pffl«Bui^©ji»jr«>o, ini«{c. mmA, mmB. 

mrnct ©msec to cxmTn^^mt ? -ti-fce^jg 3 

[007 5] Mtc. f-i>m*)^^mmfi'' z-^xifa- 

s$lJtJllss4 7«-'^- Kf^^xi'iigi 7, mtmr^ 
X i^i^g 1 8 {cawisa/iB^© ^ ^«^»r®^j§5£m^ 
-cjgss n/c 1 «f©ja^?g»r)i^<t . ■e-tifcSftcE-res 

tS^^ f J: 0 W^J^rtf '> . c ©^^Bi»l«JiS<t#©rt 

>^D-K7=-3?" ^rJi^-r«>rtS©<!:#fC«, 

^ 2 7 <b M 5 ejgSsS 4 6 tt A:^ ^Xti^T D 0 tfe 

mt.mmmm'^fm's?, 28ccffi:^3ti€,. ^wta^fp^ 

ilSS 2 8 ti. iaifS^KS^WA:^;** 1 ter * /c i * K 

S„ C©f^{<:^<. D/A^SSO. |5]»ift^^^ll 
SS3 1 . il^ittmSSS 2 . »«fiii«*- 1 9 ©fPfll 
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liBirasoJio-ci'D. mmic. m.mA. m.mB. m^c 

[0076] (jaS) C©J:^K-?"i»Xl 5*s«^©^ 
©kpa±® 7^ d7 ^ ^ f «F®S©^^«c J: D SlHS©SSi 

aBifi«s©'«??**^tu^^*ss*^t§scci6i±-r2.. 

[0 0 7 7 ] */c. -®i©iS^©*-caf»©=^S^* 
-g-©-fi'^9'+1tiffl©^l^ffii^«fi«ci'© 

t ©sm*it«2-r S J: ^fitiss nri> 2.© 
■c. ifiifSA, iH«SB. ffliisc. n'm>^7-^7.^^mm 

[ 0 0 7 8 ] ffl^i«»f)l»*l£:*cf 2.x- 5 > 
Dig 2 5 . tifd&Wmmil^i. 0 i 

«8iJS«riaS-r-5J:^«S£3n-CC»-5©t?. ffi«SEBr» 

^±©/hS%fflSI©«-Cfc. ^S^!*3CC»l0(©^i'5^5^ 3( 

%!^^©ii»-c^g,^,*l9;5£b. c©!RF5£©fi#iSaKB 
S^^tyaSI L fcffl^©fi^!S»Tl^®S ^ <^ 

©fi#?g»r)itl^t:-i>glf'P*ilBmKrt)B©l*Ui*5-C# S. 

S£->-C. 09©J;'5K:^^ciWEWS©^ffl**^ttl 
i^-ilffiCCiB^j^KIK^iBsKWWSnfc'SE©* 4 

-rSCiA^-c^^. ai^U/c1fiia©e^jS»r]l«s«. 3 

f<:fe©-C*0, HBJC^L/fciffiiaA. ffliKSB. ffifiSC 
rtK© J: ^ ^ciffl«©7^ >^ 5^ 1- !|f StStiSiS B j^KH^ 

I5i±-citt-c < s. c©j;^K!^s©iits-cax-o 
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[0 08 0 ] */c. ^gO/cf^-3'<!:©5SmS^:«S'l^ 

©]^«c:i{ciets-r2.-'^-K-r-f :^i'3 5. im^f^ 

3 6 . Rcf cn6*MtSi-r-53i-86gBlt^SSi)®lil8§ 

3 4?r^w. iEts$nfcsm{i:it;c-cs^2S»iii»© 

<. iiSffiiiai©S<KS©«^«:««'CiT^Ct*«-C# 

[0 0 8 1 ] S 6K:. WJJ&ftJUI'X^ttl'SSStlSfi 

^iSiflS«(*3©^tS^Ja5£-r€>#iJS"l^.«SfllHlS§4 1 *I9: 

+ 4«iait- c t < asiHja©«i^*i^w^2.Kis* 

[ 0 0 8 2 ] $:iiig©jf5!ii-ca> m&W£ki'e,ifi 
^mmm^^^ <t ^- i'^«s<i^©i^^*^su-c 
^ma^msmm^ 4 7 ccai:^ u . ftswisssf^fiHiK 
2 8 ifixw^m%'mmLmmwms^ 1 «f*Hc j:^ 

trffi^siXTciSfit^ai^bf 1 t$c©ffi^!^i?)i« 

ffi4»W/cfc». :*:«SI©}e!il©jB#jSiii««2:a^S4 
fflci S/dW-c. 2 >X7ci 3 i>j7c©M*©ie B iSiii»t?f^ 
♦ i ©SfKa«:fil^-r ^ C i *5-c # ^ . 
[008 3] 05. S6{C7FLfcJ:'5K:. ^§ 
!|a|gi|S4ia§jglilb^*>?>©^iS«ciE^'*' S J: 
g3E-r.S1«fi!cKLfcfc«f>. i©t4g-CfcP!C^fr-e 
f^l;X?^-r!m»S©^Ui*^'?^**. S4iC;r;L/c 

A*5C:< ^ci,e^2gtr-A©#ttK:itn;/cf-i' 

X9^i'4$S![«©mttl*5-C^^. 
[0084] (^t«) J^cte. ^S^- «SiJ^4i93£-r 
2,4)©ib-C-7't7:^^ffll'^'Cl}i?^L'^s^*^. cmcRBe> 
r. m«h-7 2'i''l<--'K'5li^'Cffe©Ji^S4fflt'»t'i> 

[008 5] S/c. fi':^?- + #@!*Si3SSffl>'''' 

2«S-C*-7-CfcML^^<C«'». */c. Hi«®^i' 
7.=f-^ *f^a-r i, J; ^ ^c'f 7 ^ - fc&n« t'© J: u 

3 [ 0 0 8 6 ] S «Ri*©:^li^-cp = 1 t bfc 
*s. p>0-C*n«mu3£^«Cl». rt^."^.a©l*3 

[0 08 7] «p8t2ia«K:*«o^-c?>n*iefe« 

*^]fe©ffJSg(C±lf e.nfc4>©<!:ffi©fe«:fflt'^"t«>-I^ 
[ 0 0 8 8 ] */c. ffiffl-r.5J^S»i£lS.J^S«. ^ 
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[00893$ e>tc. ^ws.. mm<^^m.^v<».^^ 

[0 09 0] [i^E] 

#-ig»re«±-e5^ f ^ 5^ ♦ ^ -r a 

[0 09 1 ] (^1fS«2) ««i{*rtK«a^?fi*^a!J 

®t H5i2ja§«»Tii«±-c^f :^9^t^I^®=^s^- 
jS^jSiii»seiS$ISK:tet>t: , BfriaiS^jSi^o - 

«^(*(D 3 ;^C7C©feJ^::' f <^ ^''^ ^ 

^ fliae^-«?»rB«f'Ffi£#S*iiSg^L'fcm^©jB#ie 

Big^^cPfiSu. fneiaif.#s*5^»®Ke^«s»ni« 
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mwrnmrn^-^^'-^ ^ /c«s!(©igia«-»t»tii«i©s 

-5 CCS* L,-cS*iJ8'i«^^Sli 3 ^-cWFJSm.-^r 5 c i 

[0 09 2] (ffie^s) fiia^s^-^^^^*'^^-^ 

i«a©B?ia^ ^ 5^ ^ ■ 

frffitks?¥'gi*i. S^c*frta7^i'^^i'«a^-t«^^^ 
nfcB5ia#:gm©f - i' i.!^i!tfi©!^ffi^r^i^'c<^^ 
isjcfc 9 s<Hs*»m-r 

5g^s*ffli^fcc i ^ri^iir sf*saa2 «:iaK©jB^ 

[0 0 9 3] (f=t8a«4) mimmjm^^^ 
frga^sf'-i'Stti^etci-^-cfrgB^s^citc 

^ffi $ n/cHMia^ST'- ^' ©gtit«i*stffi-r 2>^ttfii# 

Buia^H-fii*>6S1KK«r»ai^*2» 

^^s-r-2.ci4!|#«<!:-r4WsE^i *yt«3{cga«s© 

[0 0 9 4] (#ia^5) wiams**^^^ 
*5 ^^csifils©fria^i'^^+«*S©^^2o©^i' 

X 5^ <m$±vcw^ 3 tx/cMf a^s^©7- ^ ;^ 9^ f itsi 
fi©B«ia!^ffi^rai^-c©^w*. fiie2o©5>fij*i«:fc 
^fi$n.2.:/j|S]ca4i5L. cn*flfe©^i'^5^-i'^i^® 

ccfais©ffi^jSia«*!iS^S' 

[0 09 5] (^e«6) B5iaffl#<K»r)B»=fetfc^-*- 

^^W)K 3 n/ciS@WjfiJ»ili<tK J: 0 fIia*«SlJS«: 
iKET-6Ct=&#»i-r*fttBlil« 2. 3. 4*fc« 

5©i,^-rn*> 1 oKiais©e^jKiii»«!^as^s-- 
) [0096] ((^ga« 7 ) fisaafKS* . cs-xs** ^ 
ia;£$n2.B5iaWSiJ^©]^««^<!:K:i2«r€.S<HSiaif. 

^igi. tJiasmtatt^^S'^^t -01311,3 *afcH.iias 

<UStcj£D. iiigBia#?S»r)S»©^^«-«*^<'^^^'^ 

K 2, 3. 4, 5*fc{3:6©»-»-rn*u-3«ciat8©ia 

[0 0 9 7] (#S2^8) fria«»iJ^5ifi'X«^«lii'S: 

5E3tv-SfIiaiS^iS»T)l^l^©M^^J&ffi^^««''^^^ 

}im#ia^«i^^^ct4'^»<!:-rs«iasi. 2. 3. 
,0 4. 5, 6*fc«7©i>-rn*>ioK:ga«©e#«ia« 

[0 098] (flia^Q ) Miasm*. Ji^X^iKib 
3 n 2. Biriafl8'J^.©i^««5 K^tait-r 4a<HKtBts^ 

{'P)ST-5 3^X5cS!ia^mi. ttriaS{Hffiiatf.^SK J: o 

•cgatgs titeB!Fiaa<HSKi& i; , siFf affl^as 3 •<X7cii« 
t =&!^S!! i -r 2.(«B« 2 * fc» 3 «:iais©iB#jKiHfe«a 

50 [009 9] (#ffi^lO) fIgE«8ll«**ll'X««ll' 
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mmmam^^m^tcc t^^^ttz>i^^m2. 3 
[ 0 1 0 n ^:^Bj©<^ias8 . 1 0 K^^gwa. a 

[0102] *^HJCD#i2]12 K(ife^ja^jg?ii«iffiS^ 

:rn - T^5!ii1t«^f*o 3 '>C7c©3^ =1 - 7^- ^ ^ ^ *^ 

■ct ^ tc^^^^^■c^-^^*'^®'^*• 
[ 0 1 0 3 ] B'Sr&mmmm^mi. x-p-^-^j: 

[0104] ialf.#m». ^St<Dfi^iS»t)t«^ialtt- 
[0105] :^Sf=-3!Sttti^lS«. 

[0106] mm-^nih^mt. mmis.j^^mmT' 

i L-CT^f^^f -1tS!«=£»ait-€.. 
[0 1 0 7 ] im^mu. ^m^-ft. mm-fn 

[0108] *^Bfl©ftfBiS3 K^^^s^iSia^ats^ 
S^c 2. ^ ^ ^ f ^ti±(cS:5£ 3 titc^wm<Df 
[0 1 0 9] tbS^Stt. ^Sf^-f <!:. ^JS'J^-f » 

[0110] :^^i^<omsm4:i,c%zm^r&m^fm^ 

<EiS4Stai-r2.s«*i93£-r2.. ■€-©fte©f'Pfflw^2« 
i> 3K:iaig©iB«jfiii»J!!iai^s<tpn;-c*^. 
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[0111] *SB^©«l2«6{C{^^jB^<^iB«Siiffi^ 
J: 0 *i|SiJ^4SS-r ■5-©flfe©f^ffl«f*iB« 1 ■ 2 . 

3 . 4 icfats.<om^mm»!immst mc-cs>i>, 

[01 12] *sB3©f^f2^7 t^%zm^^m»mmm 

ift3£ 3 n s *ijsiis©ffi# c: <b ccf eisr 
[0113] mstatt^stcio-ciett. 

^xm^r-Ti. -e©ffe©<'pffl»fttB« 1 . 2, 3. 4. 
6 (cf Btt©ffl«?fiii^«tta^g i IS] 0 -c* i . 
[0114] :$i^Bn(omzm& icmi>m'smmm!mm 

fPfflBftia^l. 2, 3. 4. 6. 7{ClBtS©e#iSil 

[0115] :^^(omin^^9icgf,?>m=^mmmm 
mmmoima, 3-^X7ims.^mit. «^©ie#«Ka 

^feJ;«3a*jS3>X7cia«*<'PfiS'*'^. «t:^KB- s<k 
StStt*eK:j:-,t:tBlS3nfc3i<HK«:it.D- a#St3 
•^i@^©^^tts§*^<k3ifr^^-r2,« *©ffe©f^ 
miti^-m 2 . 3 t,ciim(o&§mmi^!isMmmtmC''c 

[0116] *^w©{^a]i 1 0 i,c^.hB^mmiSiWkm 
jig©f'pffl». 3;?c7c«sm^Jg^#s«- fijs'iSAiH 

;Xi^lijOia^3ti-5a«60fcaS(©jB^jl5»r)i»rt©ffl 

WjgBiii»*> I. < «ja^2S»iii»rt©M'?8=&Jg^-r 6. 

) ^©ffi©{'PfflB«fB«2. 3. 9(Cge*S©iB#ifi^ii(i^«!i 
[0117] 

mu^^^^^^ mm±^W!m^ tifc^mM<o^ 'pt.^ 
+!^ms©!^i!t^rBirt-c©»flj{c J; 0 siKS«:»ffl-r 2. 

[@9©ia^!^j:St^l 

[SI] :^s^Bg©-*te©J^»K:#€.ia«?fiiii««ttS^ 
g©«RS*^T«fiR0 

[02 ] H 1 ©jB#iK'^a-'?'©«fiJc4jn-r«fiS0 

[0 3 ] H 1 ©fflSiittt«i^»iisg©«t)a*^-^'^o ^ 

[04] |gi©-7<t7;^3jJS5£-r-6S*ift?a-r2.Si?H0 
[05] 0 lCDa#^g":'■o-:?'KJ:•3^i€)n/ce#i^EBi 

50 [06] m3<r>mmmnwiy!m^'>smthvi&m 
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[08] S3CDSfHS^S:^l9l88<Df^ffl^ift?Br^^ 
3' 

1 1 ..•:7"D-: 

1 4 -ffi^tttS^W^B 
1 5-^^:^ 

1 8 • ^ffimf'wX^^g 

1 9-)B«flii»t^^^ 

2 1- -A/D^J^ 
2 2 -Srli^iflttlElK 
2 3-:7 U-A^^g 
2 4...:7 W-A^-^eU 

[iai] 
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2 5* 
2 6- 
27- 

2 8- 
29' 
30- 

3 1 
32 
33 
34 
3 5 
36 
37 

3 8 
39- 
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4 1 
42 
43 
44 
45 
46 
47 
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